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(57) Abstrart 

Methods of making polymeric fibers are provided and include spinning a sohitifsn containlngat least one pdymer, a modified pigment 
having attached at least one organic gnnip, and a solvoit The poiari^ of the sc^vent and the polaif^ of the modified pigment aie iselected 
such that die polynier la soluble in ft» solution and tiie modified pigment la maintained diapewed thnngliout the aoliilion. The poiari^ of 
die modified pigmient may be subaiitlally die same as the polarity of die sqlysiit. Fiben of acvyU&^^onlahiing polymen and odier polymeric 
abets are also provided. Articles and lefaifaicing materhd oonttdnfaig the various fibei(9) aiie also descrfted. 
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» 

roLYMElUC nBiaiS AND SPOWING PR0CE8SE$ 
FOR MAKING 8Am POLYMERIC ViiS^ 

5 rtIgJ> Qg TOE iNVgNTION 

The ixesentiiiwiitiiim retain to qrimu^p^^ Tbepnsoit 
inventioii also relates to colored po^meiic fibers. 

to »Af?CTPT^OglM^ff^ 

Acfylic and aciylio-cpiitainmg pol^ ISbm and other polymeric fibeis iare often cokned 
with pigments to fonn coioied febrics. The ability of the fiber to retain the color of the pigment depends 
ui part on the degree of iiiepipoiation of the . pigment into the structure of the fiber. Wet and diy 
qpimung are mediods of forming adylic and aciylic-contabibg polymeric fibofs. In sudi methodSy a 

IS poorly dispersed pigment in die spfamuig solution can {soduce fibers having poorly incorporated 
p tgm^ Without good dispeision of the pigment in die spinning splution, die pigment can plug up die 
filter screen and spinneret holes, and the fibers spun from die solution can break easily and e^diibit poor 
QOtot strength and color retention. Pigments that are not substantially compatible witii a Sphmmg 
solution can form non^stable dispersions, agglomerate, and/or clump tog^er in the solution. Aldiough 

20 mechanical mixing pan be used to dispierse a pigmi^t in a spinnbig soltttton, die pigment will gmerally 
:s^ out pf die solution and/or agglommte if the pigment is not substantially compatible widi the 
solution. 

thus, tiiere is still a need for pigmented polymeric fibers which exhibit good, if not, excellent 
color retention and uniformity, there is also a need for a solution for fipionmg polymeric fiberB^ 
25 whoebi the sohitton mcludea a pigment that can remain highly di&peised diroughoiit die solution and 
become wbstantiaily incorporated into a fiber made from die sohition. there also a iieed for a 
spinning method for making polymnic fibers exhibiting uniform pigment distribution throughout die 
fibers, and high jetdess when die pigment is a black pigment; like carbon blacL 
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SUMMARY OF THE INVENTION 

The present invendon provicies polymeric Hbeis which preferably ^ibit uniiorniity of color 
thi0iigjboittttefibeis.a^ llietmseminvemioiia^ 
provides a solution for spinning po^ierlc fibers, wherein the solution includes a polymer and at ka^ 
5 one pigment that remains highly or substentialiy dispersed dirou^out the soluticm, preferably over a 
period of one day m long^. The present invmiti(»i also provides a polymeric fiber imving a pigment 
which substantially uniformly and homogeneously diq^^ed ftroughou^ the filter, the jsesent 
invention also provides spinnfaig methods fer making polymorio fflms. the fibem pxeferabty iradiibit 
a uniformly dispersed pigment distribution througbout the fibers. 

10 The present invention relates in part to a method of mddng a po^eric fiber having 

biocnrporaittl therein a modified p^jBnt> for example, a modified carbon i^de. The modified pigment 
has at least one organic group attached theretQ. The attached organic group preferably provides the 
pigment with a polarity that enables die pigment to be highly dispersed in a spinning sohition. 
Pre&»ably, the polarity of the modified pigmnt ia compatible with the polaiity of Ae solvent such diat 

15 the modified pigment can become highly or substantially dispersed in the spinning solution wh«i 
combined together, and such that the modified pigment remains dispersed throughout the spinnii^ 
solution, prefetably for a period of time» for example, for 24 hours or more. 

Preferred organic groups attached to the pigments for use in the present invention include 
groups oontuning a) at least one aromatic group or a Ci HCt2 alkyl group, opttonally widi b) at least one 

20 ionic group, at least one ionizable group, or a mixture of an ionic group and an ionizable group. 

. Accordiiig to the present invention, tnethods are provUed which include forming a spinning 
solution of at ieast one polymer, at least one modified pigment havmg at least one orpnic group 
attached thereto, and a solvent The solvent substantially muntains the polymer m a dissolved stajte. 
The modified pigment preferd>ly remains highly or substantialiy dispersed throughout the spfauung 

25 solution. 
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Herein, the term '*acrylic-qontaining pol^mef refers to pol^neis fornvd fiom mcmcmi^ 
leactantsiodudingotleBsloneni^ liieaayiio-oontatning^^p^ 
be a poi^Euiylic bomjopolyii^ coi^ 

may be a polyaoylraitriie cc^olymar oootaining qnHs of aoykuittrile monomers und imils of 
pplymerizable olefinic monomers. These acrylicHK)ntaining polymers also include **aciyHo'* and 
^'mojdaiaylip fibers'' a$t)m$eld^ Qth^aciylio^cmtiuninghe^^ 
copoiyineis, t«rpolyniera» and ol^omeis mi^ also be used according to the |»esent Invention so long 
as each contains at (east one acrylic structural unit in fte polymer. 

According to tite present invention, the polari^ of the solvent used m die ginning solution and 
the polarity of the modified pigment are such tbiat the modiiBed pigment is maintained sid)SlBntiaUy 
dispcrrsed throughout the sotvent. In addition, as mentioitjed above, the solvent is capable of 
isubstantially maintaming the polymer in a dissolved $tate under the condidons used for spiimhig. 
Piefeably, die polarity of die mpdifid pigment is compatible witfi, or substantially close to or the same 
as, the polarity of the solvent used for dissolving the polymer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be more fully undostood widi reference to the acopmpaityiiig 
drawings whi^ are intended to illusti^, not Ihnit, the invention. 

Fig. 1 is a photomioogrBph of a spfammg solutioo comprbmg unmodified carixmblaok which 
has agglomeroled togeth^. 

Figs. 2-4 are photomicrogr^riis of spuming solutions according to the presoit mvention, 
comprisfaig various types of a modi&d carbon blade, which are highly dispersed dubiq^ut tiiie 
sohidoa 
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J^^mm T^y^g^TPnON OF THE INVENTIOW 

The present tnveiiticm rplates to polymeric fibers containing modified pigpients. Hie present 
invention also itelate^ to metiiQds of making polymeric fibeis liaving incoiponded Unein a modified 
pigment Spinning meliiods are desml)ed, &r example, in Kiiic and Qduiier's EncydapedSa cfSOence^ 
5 3rd Edition, Volume 10, pages 172-177 (1978X incorporalBd in its entir^ by refeitnce herein. 
SpiimiQg processes aie also disclosed in tlie£^ Maries 
etaL, 2d Editbn,atpagBs36ir363, which is also inm For 
purposes of the ptes&xt invention, the spinning methods are prefeidbly tlrase spinning mediods 
invplving a spinning solution, such as wet spmning and diy spinning, hi die following discussion, 

10 acrylic fibers are used &r example purposes only, and otho* polymeric fSam can be made according 
to the present mvention. hi a typical wttsphming process a spinnhig sohtk^ 
an adylio-onitaming polymer or polymn- precursor compcuhion, such as a composition comprisfaig an 
acrylonitrile monomer, a comonomer, and a catalyst The solution contains a dissolved aciylio- 
contammg polymer in a solvent which may be prepared by combmnig a pre-formed polymer with a 

15 solvit, or whidi may be formed by in situ polymerization of die monomm m die solution. The wet 
spinning solution with dissolved polymer therein is pumped duough spmnerets into a coagulation badt 
herem referred to as a fiber-formmg badi in which the fibers are coagulated and wet spfammg Solution 
solvent is removed. FIbments or Sbm are fonned fiom the dissolved polymer as the solution leaves 
die spbm^els and enters die badi. At die exit of the badi, additives may be applied to tiie fibers and die 

20 fibers are collected in bundles of the desired tex or denier. The collected fibers may be dmwn or 
oriented. The fibers are then finished, cruiQied and dried. Oiymg can cpnqirise coUqismg.and rehodng 
the fiber structure. Fhially, die fibers are sidgected to tow and cut operations, bi a dry spinnfaig 
operation, die same steps are taken as hi wet spbmhig except die fiber is not fiiimed and the sohent is 
not renraved by a poaguiation bath^ but die fiber is fimned an^ 

25 as evaporation iif a stream of air or an inert gas. 
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Pigntenis cm be added to the spin^^ [t has been finindt 

howevo^. tim pignxeDts, inchiding carbon blacks, ofien do not dispeise readify in spumiiig 8oIiitimis» 
and thus oich solaticnis tiUQr not provide fibeis thai ediibit satis&ctoiy color letation and/OT unifimn 
color di^ribution. Accoidmg to the present invention, however, colored fib^ are produced, for 
.5 instance, from q)inning processes using modified pigmoits that preftcabiy do not leach out of the flbeis 
and that exhibit excellent color uniformity and/or color r^ 

tn order to provide such desired property in a (tfoduced fibnv the present uivendon uses a 
modified pigmi^t that is dispersible tfaroughbut a spmning solution used to form the fiber, and which 
prefoab^ has a high sur&ce area. By well dispersed, it is meant that the modified pigmi»t particles 

10 am substantially, homogoieouslydis&ibutedthrouj^^ thefondity, the modified p«mait 

does not fidl put o& or settle to the bottom o( the solution even after periods of 24 houra or longer. 
Highly dispersed pignienti in spinning solutions and fibers can lead to weadle^resistant» washing- 
resistant, light-resistant color, and/or uniform color distribution throughout the fiber, and can lead to 
high jetncss whem a modified black pigment is used, such as modified carinm black. 

13 The modified pigment has at least one organic group attached thereto. Generally, Ae otganic 

group is any group which permits the pigment to be more dispersible in a spmning solution, the 
attadicd oiganic g^up preferably includes a) at least one aromatic group or a C| -Cn aP^l group and 
optionally with b) at 1^ one ionic gipup, at least one ionfaeable gipup, or a modur^ pf an ionic gnnq) 
and an ionizoble group. Preferably, the aromatic group or the Ci -Cu alkyl group of the organic group 

20 is .directly attached to the pigment . 

Sodium sulfi^henyl and sodium caiboj^henyl are profened oipniic groups attached to a 
p^gn^^ to fimn the modifinl pigment usefid m the preset Odierusefiiloigviicgitoupsare 
abo desolbed in the pifolished Intonational Patem Applications WO 97/47|S^9, WO 97/47592, WO 
97/47698, WO 9618688, and U.S. Patent Nos. 5.554,739; 5,630,868; 5,698,016; 5,707,432, and VS. 

25 Wbeat ApplicaiipirNos. 08/990,715 and 08/909^944, all tocoiporaied bi thefr mtiiefy by reference 
hereoL For example, preferred pigments useful in the present invention uiclude pigments having 
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attached a. oiganic group having the Ibnnula .A..R' (i) or -Af-R^R* (D) wheiein Ar and Ar* a^ 
amn«tic g««ps. I»fi»'i«'la(I)above.Aris substin«edwlihatl^^^^ 
oraliiAaticpoupcpntal^ bfemmladO 
afe^ Ax- » sMbstituted wth at l«« one R' gftup ^ at lea« one gn,«p. whe.^ R' is a 
5 '»>«^Wfe8n«.RandRVBanan»«tticor^d^^^^ ^ 
oiganic group can also comprise a) an aromatic group or a C,^„ el^ mi b) an ionic or 
i«Ha2rf,leg,p„R«he«|nlheoiganic»^ 
8na«R.Spisaspacerg,o«pthatassis.,lheac^ 

LG. Uiis«Ieavi„ggn,up.and2isacounterio„. TTe activating group is any group that pnm«te, 

10 ^'J^o-oftheleavinggroup. ExanM,lesofactiv^ 

-NRS(V. -NRCO-. .SOm«^U like. R Is Independent^ hydrogen. C.<„ s^bstitnledor 
unauhetituted alkyl. CrC„ suMtuied or unsuhstltuted alkenyl. cyanoetfayl. or a suhsthuted or 
unsubstituted CrC„ aralkyl or alkaiyL m spacer group is prefaably ,ny ethylene gn»up or a 
substituted ethylene group with at least one hydrogen on the oubon which is adjacent to -AO. Ihe 

15 leaving group is ar^r group that may be elimfaiated item the organic group which is attached to the 
pigment After Ae leaving group Is elimhu«edfhm, the oiB^fc^^ 

the number of ionic or ionizable groups reiruUning attached to the pigment product is reduced 
Examples of leavir* groups fa^tode. but are not Ihnited to^ ^JSO,-, ^sp,; ^pp,^ Q*, «„d the like. 
QrisNR,\N(C,H.),N*.orehMMhstit»tedhetei«^te^ TTie aromatic group or 

20 C,-C,^dkylgro„pisdhectlyatU«*edtothepigm«ta„d^^^ 

g««Vpresentond,epigment Suitable ionic or ionizable gmup, of the fem,ulaAG^p.I^^ 
b« are not lunited to. SQiCH^-KT. SQAH.SS W. SQAH.OPQ,*(M^ SQAftQ^ . 
NRSQAIW)SQ,-M*. NRSQK^Q,-Kr. NRS0,C,H,OP0,^a^. NRSCQH^X 
SQ,NRC,H«OSO,T^. SCNRCASSOs-M*. SQ,NRCrfI,OP0,^(M% SOmcm^, 
25 NROOC:lWSQ,KNRC»CrfWSQ.^.^HlC^^ 

SQAH.sQ,QH,sQ,>r. sftCrfi,sobCrf«ja,-Ar. NRcocAsQ<:,iw)so,>r. 
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mUDOCtlUSOjC^OyM', NRCQCjHiSQaCACQz^t wherein R is indqyoidaidy bydro^ Cp 
Cn sujbstitiited or imsiibstitutBd all^l, QrCn substituted or uhsuiistitiitect alkenyl, ^anoediyl, or a Cr 
Cio substftnted or unsuMtidBd aiiill^l or alkaiyl; M is H, an aBcali mt$al ioi, U 1^ K, Gs» or 
Rb, and 0 is as defined aboye. Xisa bdideorananicm divivfi^ A 
5 preferred organic group is C6H4SC)|C2H40SQ374a^ 

In generd, die prganic jgnmp is prefisi^bly pres^ at a treatment level of fitmi about 0.10 
mfcromoies/m^ (pmifttf) to about 6.0 (imoiAn^ of the pigmei^ ised basedon nitogBn suifice area 
of the pigment, more prefmd>ly at a treatment level of fipm aboirt 1 .0 \moVm^ to about 4.0 \moVu^. 
Pigment as used herein, is any pigm^ which can be modified with the ^tachment of at least 

10 one organic gioup. Exfflq)lesniehide,butarenot.Umhed to, carbon 

carbon products. Preferably, the pigments other than the carbon products have no primary amhses, and 
preferd)ly, have at least one aromatic ring in hs repeating structure or at its sur&ce to promote the 
modification of the organic group to the sur&ce of the pigment. The p^ment ogoi be black, bhiei brown, 
cyan, green, violet, magenta, red, yello!iv, as well as mixtures thereof. Suitable classes of pigmeiils 

IS include, for example, anthraquinones, phthalocyanine blues, phtfaalocyanine greens, diazos, monoazos, 
pyrantfuones, perylenes, heterocyclic yellows, quiiucridones, and (diio)mdigoids. Representative 
examples of pMhaloqwine blues inehide copper phthalocyanine blue and derivatives diereof (Pigment 
Bhie I S). itejHesentathfe Examples of quinacridones mclude Pigment Orange 48, Pigment Orange 49, 
Pigment Red 122, Pigment Red 192, Pigment Red 202, Pigment Red 206, Pigment Red 207, Pigment 

20 Red 209, Pigment Violet 19 and Pigment Violet 42. Representi^h^ ^camples of anthiaqumones 
mclude Pigment Red 43, Ptgiiient Red 194 ^drinpne RedX Pigment Red 216 (Brominatod Fyranduphe 
Re<0 and Pigment M 226 (Pyranthrone Red). Represetimtive examples of pery 
Red 123 (VermilibnX Pigment Red 149 (Scari^), Pigment Red 1 79 (MaroonX Pigmetit Red 190 (RecO. 
Pigment VioHP^meiU Red 189 (Yellow Sha^ Rqfnesentative examples 

25 of diiouid^ids inciule Pigment Red 86, Pigment Red 87, Pigment Red 88, Pigment Red 181, Pigment 
Red 198, Pigment Violet 36, and Pigment Violet 38. Representative examples of heterocyclic yellow 
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include Pigm^t Yeltow 1 17 and Pigment Yellow 138. Examples of other suitabte^iorpd pigments 
are described in Colour Index, 3d .edition (The Society of Dyers and Cikiynists, 19IK2X incawpcBated 
herehi in its entirety by reference, 

Cffibon pioduets, as used herein, may be of the ciystalltne or amoiiriiKmis type. Bxamples 
5 include, but are not limited to, graphite,.^rbon black, carbon fiber, vitieoiB carbon, activated charcoal, 
and activated carbon. 

Fmely divided fmns of die above are preferred. Abo, it is possible to utilize niixtuns of 
dtflferent pigments mcluding muetures of different carbon products and/or diSMnt carbon blades. A 
preferred pigment is a hi^ sur&ce area carbon black, for ^campte, caibon black havmg a surfece area 

10 of about ISO mVg or more. In general, high surfece area pigments are preferred, since such pigments 
generally lead to a more consistent, utiifmn tone of color, and when hij^ surfece area black pigments 
are used, a higher jetness can be achieved. The present invention permits the use of such h^jber surfece 
area p^ents in the form of high surfece area modified pigments, smce tnufitionally, high surfece area 
pigments have be^ difficult to disperse in spinning solutions until now. 

15 With respect to uitroducmg the modified pigment to the spinning solution, any manner of 

introduction can be used. The modified pigment can be added in dry form directly into the spiiuing 
splutton or as a slurry. Also, the modffied pigmem may first be diqsersed In a solvit to.fotm a mother 
liquor before beuig combmed wife the aciylic«mtainuig polymer and fee solvent of the spmning 
soIudoiL If die p^oit is supplied in the ferm of amother ikpiOT, the solventnsed fai fee mother liquor 

20 is preferably capable of forming a dispersion and mamtafaiing the pigment in a highly dispersed state. 
Prefembly, fee mofe^ liquor is a dispersion wherein the pigment does not Sj^e to the bottom of the 
liquor after a sitf»tBtttiBl period of tutt^ Iffte pigment is supplied m the 

form of a mother lu|Uor, fee soWent used hi fee mpfeer liquor is preferably compatible, and more 
preferably, miscible, wife fee solyem lued in fee wet spihnmg solution. A prefened room temperatum 

25 visqosily for a moth^liquor b from about SO centipbise (d*) to about 500 cP, for exampIe,.about 100 
cP. 
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If the pigment sunilted in the JRiroi (^a mcrtba* liquor, die mote Uqim may abp faicbde 
adiq)ersant;iorexTOpi^fiQmaboutOJ% Hie 
inother l^aor can abp inelude a Atdoener soA as fiom abcwt 1 .096 1^ w^eb to alMM 5.0% by ynA0A 
po^fmer, (mfembly die 3ai&e polymer as is used m die jspinoilig soludoa to fbim Sbm. 
5 Accoiding to the preiseiit invwion* mediods are jmrnded which mclude formmg a spinnmg 

soiutipn of at 1^ one aciyii(>containmg polymer, a modified pigmmit havti^ at tesst one oiganic 
groif) attMied theiejto, 

hi a dbpersed state under spuming condidbns. In fomung die spintung spludon, die various 
components can be added in any order. Preferably, the modified pigment is mtroduced once all odier 

10 CQiiy)onents are present in die spuming 9^^^ The solvent should maintam die apiyiii>j^^ 
po^mier in a di^lved stale, and nUQr mchide conv^dgnal spmniiig solution splvents. The spommg 
sohidon solvent trnqr mclude a polar sohfoit; such a^ Exenqiiarysoivenlsdutt 
may be used in die spinning solutions or formuladpns of the present invention mclude dhnediyi 
fiiniiamidey dhnediyi acetaniide, dimethyl sulfoxide (DMSOX ethylene carbonal^ aqueous soludoos 

IS of sodhun diiocyanate (NaSCN) ha^g prefened NaSCN concemradons of fipm about 45% fay wdi^ 
to about 5S% iy weight, aquediusohitions of nitric acid (HNOj) having prefoied HNQs conc^diEdons 
of fiom about 65% to about 75% by weight, aqueous solutions of zinc chloride (ZnCli) havmg piefisned 
ZnCb conpentradons of from about 55% by weight to about 65% by weight, and any combmadons 
diereoC Piefeniedsohrents include dipse dial comprise or 

20 Mien an org^ic solvent is used to dissolve the polymer, the same soWent is pre&i^ly used 

to form die modier liquor contamfaig die pigment. When an aqueous soludon of NaSCN, HNQi, or 
ZaCh b used td dissolve die polymer, a dilute sohidoh or ivatPr ^ piefeiably used to fimii dip modi^ 
dquorcontaming die pigment 

According to die present invention, the pplari^ of the solvent used in the spinnmg solution and 

25 the pofaffiiy of the idR&dified piginerit are compatibite siiqh that the modified pigment is substandally 
dispel throughout die sohrat In adcfidmL as mentioned above, the mh/eitf « capahfe maiiUHhii-hg 
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the aciylic^ntainuig polymer in a dissolved state wider the conditions used for spinntiig. Ptetoably, 
the polarity of the modified pigDr^m is pompatibte witii, and more prelerabiy, aubsiantialty lelativefy 
the ^mie as, die polarity of the solyenit used fiir dssolving ^ fKrytto-coiitBiiibig fOUyttaet. 

The spinfiing solution is prefisrabiy maintained at a tempemture of about <iDX to about 
5 90*^/nu>re prefmbIy about TO'^C, during tfie spinning The viscosity ofte Riming solution 

is iniefei»b|y from about 400 cP to about 500 cP at SO^'C. 

The aciylic-oontaining polymer ccaitains tiie leactiOQ i»Dduct otnionom«fic i^actanti whiiBh 
conqmseorlwhidieatleastonenw Theaciylip-c^nlaEflu^ 
be a homopolymer contmning repeating units of reacted acrylic monomers^ or the potymer may be a 

10 copotymer of aaylic stnietutal units and stnictuial imits of ancxther monimieric leactant An exenqpby 
copolymer which may be used to form the fibers of the present invisition is a pofyaoylonilrile 
copoiymor containing units of acfylonitrile ttionomers and units of polymarizable oiefinie monomers. 
A preferred copolymer is a polyaciylonitrile copolyiner containing aciylonitrile structural units and 
stnidural units ofotherpotymerizd}le or polymeria^ In cases vdicmn the potyiner 

IS is a cqwlymer such as a polyaciylonitrile (PAH) copolymer^ the odpotymer raay have alternating units 
of reacted aciylic monomers and reacted comonomm, or the copolymer may contain randomly oidoed 
units of reacted actyilc monomer and reacted comonomers. Other apiylic-containing homopotymers, 
copolymers, terpo^ets and oligomers nuy also be used acccvding to the piiesent invention so long as 
each contains at least one aciylic stnicftural unit m the polymer. 

20 According to the present invention, the aciylic-containing polymer may comprise a composition 

of aciylonitrile, neutral comonomier, and optbnaUy an acid comondmiBr. Conventional aciylonitrile 
pptyroer opmpositbns iiUty be used. Exenvlaiy compositiqim include those eontamn^ at least about 
85% Ity weight aoylonitrile monomer. Pi^efored compositions mciude th(»e jBontainmg fiom about 
90% by weight to about 94% by weight aciylonitrile, fiom about 6% by weight to about 9% by weight 

25 neutral conumotner^'fer lexample, methyl aciylate, vinyl acetate and/or methyl mediaciylate, and 
optionally up to about 1% by weight acid eomonomer, su^ as sodhrni slyrane sulfiinate, sodium 
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methaliyi sulfonate, sodium sulfophenyt methaJlyt anid/or ttaconic acid. Spinoing solutioiB of 
mpdaciylic, or flame retaidant, fiter precorscHs can be used accQiding to the present inyentian and . 
include coniposi^cm^ having aoylonitrile mondmer and.at least about 15% by weigl^ eomcmonier. 
Prefianed modaciylic 6onqx»iti<ais include those cmilainaig less tban or ecpml to abcnit 6696 by we^ 
5 acfyIonitri!e» fiom about 34% by weight to about 51 % by weight halogen combnomer sudi as vinyl 
chlmdie, vinylidaiecbiodde»and/(vyinyl bicmudje^.andqpdonaliy up^^ 
comonomer selected from suifimate comonomm and iBciyianitde opmdnomiBrs. 

ConventionBl sphmmg solution cidalysts may be empbyed, if neoessaiy, m effictive amounts 
to catalyze the polymerization of monomeric components in the spinning solution, 

10 The aciylic-containing po^mer is piefenably formed at any time before jexitbg the sphmeiet 

imp the fiber^foiming bath. The polyini^miiy be formed before dissoh^ 
formed in situ in the spinning solution. 

The concentration of polymer in the spinning solution is preferably from about 5% by weight 
to about 40% by weight based on tte weight of the solution. When the ^lution comprises an aqueous 

15 solution of sodfaim thiocyanatei the concentration of aciylic-containiiig polymer bi the solution b 
preferably from about 5% by weight to about 25% by weight, more preferably from about 10% by 
weight to about 15% by weight. When the solution comprises an aqueous solution of nitric acid, the 
concentFation of acrylie*containing polymer m the solution is prefoab^ from about i% by weight to 
about 20% by weight; more prefoably from about 8% by weight to about 12% by weight When the 

20 solution comprises an aqueous solution of zinc chloride, tiie concentration of acryliCHconteinIng polyiner 
m the sohition is preferably from about 5% \jy weij^t to about 20% by weight, more pr^forabty fi<m 
tbom 8% by weight to about 12% 1^ weight When die solution coniprises an aqueous solution of 
etiqrlene carbonate, die cpncentiatiott of aciylic-containing polymer in the solution is prefotably from 
about 10% by weight to about 40% by weight, more preferably from about 15% by weight to ebm 18% 

23 liywe^t When ttiesohition comprises DMSO,tiieconoentntionrf^^ 
sohition is preferably itomebout 10% by weight ^to 
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20% by weight to about 25% by weight 

The fiber-fonning bath when tfae.^inmng procra used is wet spmnbg, wh^ can also be 
refarred id as a coagutoiwi bafa can comprise my iconvcgtidnal coiagu lation balh iae<ftiaL Pnftnb^, 
the iRbei^forming bath comimses a watei/solyent mixtme or sohition that pipmotBs the fimnalum of 
S fiber filam^ts from die spuming soiutbn as the solution is pumped through the spinnerets.' Acconimg 
tp the ppissent mventiony the i3)e^fil^ming b^ pie&i^ conqsrises m aqueous solution of the spimtmg 
soluthm solvent Forexa^lplepaprefeI|edfibe^^lnlUlgbaAo^ 

to wafiff. Other ecempiaiy fflyer-fonnihg baths taay conlam fiom about 20M by wei^it to about 60% 
by wei^ DMF and from about 40% to abo^ 80% by might water. Other fiber-foniiing baths that may 

.10 be ixsed in connection with the present mvention inchide batt^ comprising fiom about 20% by weight 
to about 60% by weig^ dunethyl acetamide and fiom about 40% by iiveight to about 80% by weight 
water, for example, a dimethyl acetamide to water weight ratio of about 40:60. Wat^ can be metered 
mto the fiber-forming bath to maintain a constant bath composition 

The tiBnq)efiBture of die liber-fimui^ balh is preferably kept whhin the range of fiom about 

IS 20**C to about 80?C, preferably fiom about 30°C to about 50^ inore prefoabiy about 4ST» dependfaig 
upon a number of fiictors includfaig the polymeric component(s) and solvent(8) of the spinnmg solution. 

Besides the above-described fibers, other fibers can be used in lieu of acrylic fibers. For 
mstanoe, a fiber comprismg celhilose can be usjed. Examples mclud^ but are not Untiled to rayons, 
including, viscose layonj and other modifications of rayon. 

20 Another embodunent of the present invention are fibers comprising a long-chain syntfa^c 

polyamide, where preferably at least 85% of the amide (-CO-NH») linkages area attached diiec^ 
between two aromatic rings. Exampjks faiclude, but are not lunited to, Noinex and Kevhr. Kevbr.is 
a potyanude where all oftheamkfegreiips are separated b^^ Nomex has m^ 

phenylene groups wherein the amide groups are attached tp the phenyl ring at die 1 and 3 positions. 
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An addittonal iembddiniiBnt of the present invemkm are fibcis ccmiprismg a lbng<fa2ua ^uthctic 
po^yniercomprisedofatjea98S%^^^^ E»ainpte8Mude,butTO^ 
to, Spandex fiber. 

A further fiber comprises oeUuIose acetate, such as diacelBte fibeis and triaoelBte fibefs (egi, 
5 vrime about not less than 92% of the hydroxyl groups are acet/lated). 

Another fiber comprises a ioog-chatn aromatic polyiner haviiig recurring unidazpie groups as 
an integral part of the polymer cham. Examples include, but are not llmitBd to, polybenzimidazole 
(PBIX 

A final example of a fib^ that forms part of die present invention isafibef comprising a tong- 

10 chahi syndiedc polymer comprising vinyl chloride units (-C(bCHCI-)x, prefmbly at least 8S% by 
weight vinyl chloride unhs. Examples inchide, but are not limited to, viiiyon fiNr. 

These other fibers can be prepamd hi a shnilar mmec as acrylic fiber, usmg, for instance, a 
spinnuig process. The modified pigments can be mcorporaled into die spmnmg solution for tfiese 
various fibers in the same manner. The solvent(s) present in the splnnmg soludon for each of tiie fibers 

15 are conventional and known to those skilled m the art. 

When die fiber is formed from the spiiiriihg operation, an advantage of the present invention 
is the retention of the modified pigment on and/or widiin the fiber, bi oOm words, die modified 
pigpnent.does not separate from die fiber when the polynier b exiting the spinner^ in die fimii of a fiber. 
The modified pigment bennbedded or trapped 1^ This property of 

20 pigmrat retention is especially advantageous when a wet spuming process is used smce the coagulation 
badi or fiber-fi)nniiig bath is used to remove substantially, if not all of the solvent, present widi the 
polymer when exitfaig the spmneret It was surprising to discover that the modified pigment did not 
sutetantially teach uitp or disperse hito the fiber-forming badi but remained essentially, if not enthe^, 
dispersed widi the polymeric fiber. Accordingly, diis advantage of pigment retention m the fiber 

23 widunit substantial pigment rdease bi the fiber-fbrmmg badi is an advantage of die present biyentipn. 
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Th9 Sbm can be in any shape and/or thickness pemhted by tte spmneRt design. Shapes 
mcl|id<^ buiE aie not liinited tp^ boUow Sbm, solid iwnded fibers. soKd square cffreetangiilar fSba^ or 
odier gecmecrical dqsigns. Thidatesses of fiber, hiclude. but are nor lunhed fo fiom alwt 0^ to ^txmt 
20 deniier per fUament (8 to 49 (im in diameter per filamoit). 
5 The fibers of the pres(»tt invention are useful in a varie^ of goods including, but not lunilBd 

to, appaxtl, home furnishings, feminme care products, diqsers, woven and non^wDven goods, aiid 
industrial and oAer uses. AciyUc apparel which may be made fipmAefiben of 
bichide sweaters, socks, fleece, circular knit apparel, spoitswear, children' s wear, and the tike. Home 
furnishings which may benefit fiom the fibers of the present invention mchide, blankets, rugs, 

10 upholstery, pile, luggage awnings, fiimiturp, and the like, industrial uses of the fibers of the pre$ait 
inyantmn cm include asbestos reptacement, concrete refaifi)rcmg struoturesi stucco runfotcnig 
stnsctures, and the like. Other uses of the fibers of the present invqitbn Include, but are not limited to, 
craft yatns, sail cover cloths, wipe cloths, and thie like. The fibers of the present inyenticm can be used 
to fimn a part of any one of these goods where polymeric fibers are conventionally used. 

IS The present invention will be fiirthor exemplified by reference to the fi>llowfaig .examplest, 

which are intended to illustrate, not limit, the present invoition. 

In the Examples below, a varied of carbon blacks and carbon blacks having attached diganic 
20 groups were used to illustrate the present mvention. Some of the carbon blacks used in the Examples 
and Comparative Example are listed in TMe 1 below. 
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TABLE! 





CarboBnuid^ 


BiaekPearis«450 


Eifini^TP 


CB-1 


Surftce Area mVg 


82 


86 


348 


Dibutyl phthalate (D6P) absorption 
(ml/lOOg) 


72 


99 


105 



The suffice ateas tepomd in Tobte 1 d^ennined aeooiding to CTfAB sur&oe aiea usmg 
3 ASTM D-3765. The DBF absorption values reported in Table 1 were determined accoiding to ASTM 
D-2414, 

CB-2, CB-3^ and OM were prepared by chatging CB-l. sul&nilic add, and sodium nitrite 
soludon into a continuoiBly oi^rating pin mix^ using the quantities in Table 2, beloW' The resultiiig 
materials were dried to give a carbon blacic prpduct having attached p-C6H4SQ}Na group. 
10 TABLE 2 





carbon Mack 


salbiilile acid 


sodium nitrite 


sodium iiltrlle 




(CB-1) feed rate 


feed rate 


solation feed 


solution 




(partsflir) 


(parta/hr) 


rate (parts/hr) 


concentration 


CB-2 


50 


4.5 


60.0 


3.14 wt% 


CB-3 


50 


7.5 


51.0 


6.1Swt% 


CB-4 


45.4 


8.63 


47.7 


7.55 wt% 



CB-S was prepared by treating flufiy carbon black grade ELFTEX(9 TP (S kg) at 70^0 with 
sulfiniiic acid (3 1 0 g) in a bateh pin pelletizer. The peUetizer was eharged with the carbon bhck and 
sulfiudlte acid imd die motor speed wa^ The peUetiter vys heated to 

15 Sodhun nitrite (125 was dissolved in 1 L of wiater. The nitrite solution wis added via a finssanirizBd 
deliveiy system to the pelletizer. Liloewise, 3 L of water were added. Aiter all die water had been 
added* the bateh was mixed for 3 minutes. Wet pellets of the carbon black produ^ having attached - 
C«H|SO)>Ia^ grou|js were then collected The pellets were found to eontam 42% water by weight 
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E3CAMPLES1-S 

Samples of spiimmg solutions according to the present tnveiition were te^ to jsvaloate the 
stabiGly of the spinning sohidons as determined t9 pigmoit Ipadiing inlp the fibear- fommg badi ofien 
lefened to ^ a coagutatioa bath. 

5 

Prenaratioa of Sninninff Don^ 

A pply8Gi)4onhriIe(PAN)c<qpotymarGo^^ l%sQdium 
sulfpnatB oomonomer unhs dissolved in dimethyl foninamide (DMF) vras jnepared b a hatch nifaa^ 
consisting of a stainless steel vessel heated by electrical resistance heaters and fitted with an airttgjit 

10 cover and a mixing blade. Hie ve^i was icylindricai with a hemispherical bottom and had a 4-liter 
capacity. The mixing blade fit ftelov^ half of the 1/16" ofthev^sel wall and had 

cross membm to prevent stagnation. 

The spinning dope was prepared three d^s before spinning. For the preparation of 24% PAN 
copolymer in DMF» 4$0.0 g of the copolymer and 2170 mi ciDMF were used. The PAN was dissohred 

15 by headng the vessel widi DMF to 220"F, adding the PAN copolymer m incremrats over 0.5 hr, and 
stirring slowly with a spanila. After all tte copplynier was added, tiie tempetature was raised to 250DF 
and the sluny was continually stirred widi mixing blades for an additional 0.5 hr. The h^ was then 
Himed off while mixing was contfaiiied for 2 hr during slow cooling of the dope. Prepared solutimi was 
let set for more than two days. 

20 to prepare each batch of spinning solution with carbon black, mother liquors of carbpn black 

hi DMF were used havuig differem concentrations of carbon black, but the final concentrations of 
caibon blade in the aciylic fiber were kept con^ A dea c ript i pn of mother liquors 

land spimung solutions is presented in Table 3. 
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TABLES 





Garimn Black 


Coneeajtinatipii of 
Carbon Ma^ 
inMoAerLiiiaor 


%Q)rWeisbt 
fiiddin- Liqabr 
inSplBiiiBg 
Soliifioa 


%^ Weight 
StdnfioB 


Example 1 


CB-3 


6 


7.60 


92.40 




BMc Pearls® 
450 


IS 


3,18 


96.82 


Examples 


CB-1 


6 




92.40 


Example 4 


CB-5 


10 


4.70 


9$JQ 



5 Each sample of mother liquor with carbon black was mixed with aqpamla for S min and 

added to the PAN soluttOQ to form 250 g of spuintng dppe. After 5 min of mixhig, the blend was 
transfeired into stunless steel dope pots (2-Uter cqiacity) and was s^ for at least 0.3 hr to degas. 

Spiiming Process 

10 For wet spimiing a labondoiy ^pe extrusion aiqiaFBtiis was used. The spfaming sohidon was 

transfeired insm the dope pot to a Zenhh solution pump (capaci^ 0. 16 ccftev) under nitrogen pressure 
of 12-1 7 psi. Solution pressure was meaisured with a Tuffgage TM pressure probe positioned before 
the filter holder and the solution pressure measured 5*7 psL The solution was pumped jBt a iDonslant rate 
of 6 rpm through 8Q/400-mesh filter. After each sample run, the filters wei9 repioved fi>r pbservation 

IS and taken for fiuther analysis. The relatively short sample run time 0.5-1.0 hr did not evidoice any 
diiOkrence in cleanliness of the.fiiteis during spinning. 

Each fihered solution was maintamed at about 70;}C and pinnped^ to la qrimio^ holder 
hmizontalllypositiotted several mches under A30-holesptaneMwith 
ahoiedtBmetBrof0.05nmiwasus6dfi>r^innbg. The fiberrforining bath contamed l6UterBof40K 

20 DMF m deidnized water at 40CC. The temperature of the badi was maintained with the use of a steam 
g^erator at mbtfanum pu^ut For josch di^ of spi>uiing> a new spinnfaig bath w^ prepared and used. 



W0OQa22iD8 



PCrA)S9»334tf 



-18- 

Two siunples were foimed on tiie ftet day and four samples were formed on the second iay. The 
decRase of DMF conpniiiation in each .spinning 1^ was compensated for by adding anaO amonnts 
ofDMF(2(>-I(X)ml)contioUedbyA Ttie refractive indoc was 

mainlBinedasclqseaspQS^ EiOnidedfnamentswm 
3 in the bath and then conveyed Into a second, rinsing bath by a pair of canted rolls. 

The second bath comtained S Uteis of detonized water at room tempeiatiiiiB. Fomied and rinsed 
filiunents weie pulled through this ba^ at a speed of 23 feet pear minute (^) on fiiur pans pf iplb - 
S vmps on the first two pairs of rolls, 2-4 wraps on third and fbwdi pairs of rolls, llie pulled fibimeas 
were collected on a Leesona conical winder for more than O.S hr. 
10 The sphmtng equipment was cleaned, purged wtA about 100 ml DK^ and then pulled with 

new sample material sfter each sample lyn. CpUectiqn of new sample began after 5-10 nun pf 
established stable spindng. Linear dehsi^ checks of as^pun fiber after overnight drying at room 
temperature gave a value pf 1 80 denier for Example 1 , 

No leaching pf carbon black from the spinning solution into the fiber-formmg bath was 
15 observed during 34 hrs of wet spinning, the color of the fiber-forming bath remained clear and 
transparent at all times during wet spinning. 

All tested compositions were able to processed relatively well and without .difilculties. 

EXAMPLES 6-8 AND COMPARATIVE 1 

20 Four dififerent wet spinning solutions 6-8 and Comparirth^e Example 1. 

Each solution contained 0.7 part by we^t polyactytonitrile polymer, 6 J parts by weigiit carbon black 
or tnodified carbpii black, and 93 par^ by weig^ diinethyl fomuunlde (DMF)- CB-2 was used m 
B»nnpfe6^CB-3wasusedniE3^^ ForCotiqmn^^ 
1 , the wet spinning solution contained untreated carbon black (CB- 1 ) having the same sur&ce area and 

25 ateorption vahieS a^flie modified ^rbpn black used in Exainples.$r8. 
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For each of Examples 6-8 and Comparative Exain|)lp 1, the fuming solution was fimned 
into a dispersion by mixing. The mixing equipment used to mechanically diqieise ^tfaon black or 
modilBed carbon bladi tn^each sohiticm included a Sz^svari attritor q^stem oif the type 01 AS^ siaEB 01» 
nos. 92080S and 92Q806, available fibm Union Process of Akron, (Mo. The attritor ^slein used an 
5 SS ball media consisting of 1, 8(N) grams of 1/8" SS dicA. The attritpr was run at a speed of 450 ipm and 
nu»ngin^cpndu^atroimte^^ liter rwctionvess^'Mhd^ 

15 oilnutB9 and th9 total amount of w^qmiwg sohitkm mooed in each vessel was 300 mlUtBteis (mO^ 
and contamed 283^ gtams DMF, 19.8 grams of carbon blask or modilted caibon btadi; ami 113 grams 
of PAN polymer for each solution. 

10 Aitmr mixing, each solution was evahiated based on disper$ibiUty. The riesulis of the 

dispersibUity evaluation aie shown below ui Table 4. 

A sample x>f ea(4t solution was put on a respective glass slide and spread widi die edge of 
another glass slkle. Each spread sample was aUdwed to airrdry on the glass slide. Optical microscope 
inugeanafysts was dien performed for each d Thepmoitage 

15 of the area observed and analyzed whidi was opcupied by caibon black pailieles of over 5 mimns in 
size was determined and expressed as undispeised area percent. The results of the Kontipn image 
analysis are also shown in Table 4 below. 

Four odter (samples pf Examples 6-8 and Comparative Example 1 wioib imcIi letdown in DMF 
to a three percent Gonoentradon then The amount and size 

20 of undispersed particles in each sample was evaluated and the results are shown in Table 4 below. 
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TABU 4 



Sample 


Caibon 
T^restment 


Carbon 
Black 

Inoorporation 


Kontron 

Undtq)eised 

Area(%) 


Average 
Particle 


Undispersed 
PBiticieSize 
(s^oiHis aye. 
diam.)AAv 
3% Letdown 


Oiamctcr of 
Undispwsed 
Particles 
Cndcvons) 


CoiApanitive 
Eiamplel 


CB*1 
(no 

treatnient) 


caibon black 
ftlboutto 
tfie botloni of 
solutioii 


not 

applicable 


not applicable 


mai^ particles 
iofseyual 


Eianiple6 


CB-2 


good 

incorporation 


20.0 


31.5 


a few particles 
of less than 
20|im 


Example 7 


CB.3 


good 

inpoipontion 


1.275 


6.7 


a few particles 
of less than 
20|im 


Examples 


CB-4 


good 

incorporation 


3.51 


8.4 


afew particles 
of less than 
20 |Jm 



In viewof tte tmpansm between di9 treated carbon blacks of Examples $^ and the uotroalQ^ 
S but otherwise identical carbon blade of Comparative Example U it is clear fiom Table 4 that the treated 
carbon blacks are better dispersed in a polyacrylonitrile polymer wet spinning solution cpn4>aied to the 
dispersibility of untreated carbon black. This oonclusipn is confiimed by Ae photomiciogiaphs dttbt 
dispersions shown in Pigs. M, wherein Fig. 1 is a photomicrograph of Comparative Example 1 and 
. Figs. 2^ are photonuciographs of Eximipies 6-8» respect!^ 
10 Other enibo<^ents of the present uiventbn will be apparent ft> those skilled fai the ait fioin 

Gonsideiation of the specificalion and piaetice of the present inventicm disclosed heieiiL ft is intendBd 
that the specificatidn and examples be considered as exemplary only, with a true scope of tiie present 
invention being uidicated by the following claims. 
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WHAT 1$ CLAIMED US: 

1. A method of oiaking poiymeiic fiber comprising fi^nning a spiomng solution 
pnnprisiiig at least one polymer dissolved in a solyrat and at lea^ one modified pignient having 
attadwd at least one oiganK grdiq^ 

S modified pigmieiit and solvent having polarities which are snbslantialty the same. 

2. The method of claim 1, ^vfaeiein said modified pigment is a modifi^ carbon black. 

3. The mediod of claim I, wherein said modiified pigment,is a modified carbon black 
havmg a sur&ce.area of at least about 1 SO mVg. 

4. The method of clahn 1 , wheiem said organic group is a sodium sulfophenyl jsroup. 
10 5. The method of claim 1 » wberem said oigwc group is a sodium caiboxyi4i^ayl group. 

|S. The naethod of claim 1, wherein said (»ganiq gn>up .c09ipnses a) at least one ai^^ 
group or a Ct -Cu alkyi group, imd b) at least one ionic group, at least one ionizable groups or a ndxtme 
of an ionic group and an ionizable group. 

7. The method of claim 1, wherein said organic group comprises at least one ionic group, 
IS at least one ionizable group, or a mfacture thereof 

8. The method of clahn 1, wherem said organic group is present at a tnsatment level of 
from about 0.1 tp about 6.0 pmol/m^ pigment 

9. The method of chum 1 , wherem said organic grojttp is present at a treatment level of 
from about 1.0 to about 4.0 )imol/m' pigment 

20 10. The method of clahn 1, wherem said polymer comprises aciylic structural units. 

U. The method of chum l,whmin said poljmercoiiiprises cellulose. 

12. The method of clabn 11, wherem said polymor te a rayon. 

13. The method of claim I, wherem said pobmer comprises a longrchahi syndiette 
polyamide. 
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14. The method of claim 13, Mtoein said long<hain syotfaetic polyamide has at least 85% 
of die amide linkages.attadied direct^ between two aromatic rings. 

15. The.medlodof claiin 1, wfaeieh said pbtyniff co mp rise s a fcgig-diritt ^nitefc po^fffter 
contamiiig at least 8S% of a segmented poiynrelfaahe. 

5 16. The m^od of claim 1 , herein said polymer comprises cellulose acetate. 

1 7. The method of claon 1 , wterein isaid poUyimr comprises a long-duun^ioniatic poiyiner 
hayfaig recurring imidazole groups as part of the polymer dudm 

18. The method of claim 17, wherefai sajd polymer is polybenadmidazple. 

19. The method of claim 1, vriimin said ppfymer cominrises a ipng*cham synthetic poiymo' 
10 comprish^ vinyl diloride units. 

20. The mediod of clum 10, wherehi said polymer fyx±m comprises olefinic structural 

units. 

21. Themethod of claim 10, wherein said polymer comprises a polyaciylic homopoiymer. 

22. The inethod of claim 10, whoein said polymer cmnprises a po^aciytonitrile 
IS copolymer. 

23 . the method of claim 1 , wherein said solvent comprises an polar organic solvent 

24. The method of claim 10, wherem said solvent comprises dimethyl foimamide, 
dimethyl acetomide, dun^l sulfiixidei ediylene carbonate, an aqueous sohition of spdimn thioq^analB, 
an aqueous solutipn of nitric acid, an aqueous solution of zmc chloride, or combinations thereof. 

20 25. The method of claim 10, wherefai said solvent comprises dhnethylfbrmamide. 

2& the method of claun 1, fiirthisr comprising forming a mother liqum^ of said modified 

pigment m a second solvent i^or to feraung the spuudng solution, mid wherefai ftiniiing the ^rinnfaig 

solution comprises combfaifaig the mother liquor widi .the solvent cpntainuig tfie dissolved po^mei; the 

solvoits befaig miscible with each other. 
25 27. THfe method of claifan 26, wherein the second solvent has a polarity such ttat when 

combfaied wtth the modified pigment the pigment is disposed throughout the second solvent 



ytowxnm 



FCFAJS99/23445 



-23- 

28. The method of chlm 10, wherein iiwming the spmniDg sohitkm om^faes 
polymerizing leactive mcmomerie aciylic units In the solvent to form said polymw ot Jte. 

29. An aeiyUc fiber containing polymeric fiber comprishig a modified pigment having 
attached at least one organic giroup sub^^ 

5 structural unit 

30. The flb» of cWm 29, wherein said modified pigment is a modified carbon blade, and 
said organic group coiiiprisos a sodium suMbpheivi group which is pieser»t«t a treatment level of fiom 
about 0.1 to about 6.0 pmAn^ pigm«it 

3 K The fiber of claim 29, whmin said onsanic group comprfees a) at least one aromafic 
10 group or a Ci -Cu aflsyl group, and b) at least one loiuc group, at least cme iomable group, or a mixture 
of an ionic group and an ionizable group^ 

32, The fiber of clwm 29, whereui said organic group c<HnFis» at least one kmie gwn^ 
Bt least one ionizable gnnip or a mixture tfaereo£ 

33 . The fiter of elaun 29, wherein said modified pigm^ is modified carbon blade 
15 34. the fiber of clabn 29, wherein said modified pigment k a modified caibon black 

having a surfiice area of at least about I SO mVg. 

35. the fiber of claim 29, wherein said organic group is a sodhun sulfophenyl group. 
36^ The fiber of clabn 29, wherem s^d organic group is a sodium carbojgrphenyl gnmp. 

37. The fiber of chim 29, wherem said organic group is present at a treatmem level of from about 

0.1 to about 6.0 pmol/m^ pigment 

38. The fiber of claim 29, wh«em said po^er fii^^ 

39. The fiber of ckdm 29, whereui said poi|ymer comprises a po^tylic homopofyiner. 

40. The fiber of claim 29, vrtierein said polymer comprises a polyacrylonitrile copo^ym^. 
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41, liie fiber of daim 29» lunnng brai fining by ^ fmm comprisbig 

fonning a solution ccnnpnsing said polymer, said modified pigm^ and a solrail; ^HAeretn $aid 
modified pigm^ aiid said soiyent have pohunties which are substantiaQy tiie same such tfiat the modified 
pigment is di^ieKsed throughout the sohidon and the pofym^ is substantially <Ussolved m Aa sohwn^ and 

spimungAie solution to f(»m said fih^. 

42. The fiber of claim 41, \rfieiein fimning the spinning solution comprises polymerizing ie«cthfe 
HKmomeric aciylic imits m the solvent to fimii said pp^mer in sUu. 
4X M article conqnising the fiber of daim 29. 

44. An article comprising the fiber of claim 33. 

45. The article of clam 43, ^^lerein said articlje is dodimg^ 

46. The article of claim 43, wherein said vtiple is a bhmlEe^ rug, ivholsteiy, pilcf, higgage, 
awning, and/or fiirniturie. 

47. A itinforping material comprising the fiber of clann 29. 

48. A reinforcing material comprising the fiber of claim 33. 

49. the tMbod of claim 1, whmin said fib^ is finrned in a fiber-fimning bath. 

50. The method of claiin 1, wherein said fiber is feimed in a gaseous atniosiAere. 

51. The mediod of claim 1, wherein said fiber is foimed in air or an inert gas ^a^ 
removed by evaporation. 

52. A poltynMrio fiber pomprismg a modified pig 
substantially dispersed throughout a polymer, 

53. The polymeric fiber of claim 52, wherehi said po^er compr^ cellulose. 

54. the polymeric fil^ ofclaun 52, wherein sm^ 
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55. Hie polymeric fiber of clatm S2» wheKdn said polymer conqsisBS a long-cfaaiii ajfiitiieltc 
po^Sfanikle. 

56. The pplymsric fiber of claim SS« wherein said k»igrdiam ^itthedc polyamide has at least 8S% 
of the iBiiide Unkages attached 

57. The polymeric fiber of clafan 52, wherein said polymtf coopises a loiig<Kdiafai aynltiedc 
jMilymercontBhaing at least 85% of a segmented poiyurethane. 

58. The potymerie fiber of claim 52, wheiein isaid polymer conqproes celittlose acetaie. 

59. Tlie polymeric of chdm 52, if^herein said polymer coniprises a kmg^haln aiomatte pc^ymer 
havhig recurring fanidaznie groups as part of the pp^nner duda 

60* Hie po^^meric fiber <^cUni 52, wherem said polymer is polybenzonidazole. 

61 . the po^ym^c fib« of claon 52, whqrem siud po^er coa^pam a lomg-diun flynfh^e 
po^fmer comprising vinyl chloride units. 

62. The jpolymeric fiber of claim 52, wherein said modified pigment is a modi&d oubon blai^ 
«nd said organic group comprises a sodium sulfophenyl group. 

63. The po^eric fiber of claim 52, wherein said oiganic group comprises a) at least one 
aromatic giroup or a C| -Cta alkyl group, and b) at least one ionic group, $t least one ionizable gnmp^ or a 
mixUire of an ionic group and an ionizable group. 

64. the polymeric fiber of claim 52, wherefai said oiganic group comprises at least one ionic 
groups at least one ionbuAle groiq) or a niixturB fiiereof. 

65. the polymeric fibor of clBiin 52» wherefai said nmdified pigment is a modified zuUm blaek. 

66. The polymeric fiber of claim 52, wherem said organic group is present at a treatment level of 
bm about 0.1 to about 6.0 funolAn' pigment 

67. An article comprisfaig the polymeric fiRw of clabn 51 
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68. the articie of clabii 67, vtAmin jBaid aiticle is ckfthing. 

69. The articte of cbim 67, wbrnin said aiticle is a blanket, rug, ophoIstBiy, pife» bgg^ 
smaag, fiimttine, a^royi^ a non-woven good, a diqier conqKmoi^ and/cwa fenhine care prodoet 

70. A leinfiHcing material coinprUng die fiber of fibdm 5% 

71. The polymeric fflw of plasn 29, nAerein wd <»gantp gmip comprises a) an amnatic gnmp 
or a Ci-Ca aDcyl groiq> and b) an ionic cnr icmizable gtoiq^ wfamin dw orpnic gioup has the fetmnia: -A&Sp^ 
Ul-^ MAemn AG k ffii aet^slfa^ 

gffHip Id promote eliouiuttiQn of the lieaving gnnqi LO, and Z is a ooonterion. 

72. The polymeriq fiber of claim 52, wherdn said organic group comprises a) an aromatie gmup 
or a Ci<;i2 alkyi group and b) an fonfe or ionizable group, wheiein die cxgantc group iuis die formula: -AG-Sp- 
LO-Z» wterein AG is an actiyadiig sxmp, LG is a leaving gin}|ip, Sp Is a ^»cer group diat as^ the actwatbg 
gi^ to pipinote (Blfanination of the leavfaig groop LG, and Z is a coonterion. 
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